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Abstract 
Wood packaging materials are commonly used in international trade, but they are susceptible to various pest and 
plant diseases. To reduce reinfestation and the spread of pests, The International Plant Protection Convention (IPPC) 
has implemented International Standard Phytosanitary Measure No.15 (ISPM No.15) since 2002, regulating the 
phytosanitary measures of wood packaging materials. Indonesian Government has ratified ISPM No.15 with 
Regulation of Ministry of Agriculture No.12, 2009 about the requirement and phytosanitary measure methods for 
wood packaging materials in Republic of Indonesia. Unfortunately, ISPM No.15 was ratified without considering the 
facts that ISPM No.15 was developed adjusting to European climate, which is much different from that of Indonesia. 
Overall, Indonesian climate is more extreme while it needs great investment on infrastructure resources to apply Heat 
Treatment (HT) and Fumigation to meet ISPM No.15. On the other hand, more than 95% of wood packaging 
products are still supplied by Non Manufacture Wood Packaging (NMWP). NMWP is supplied by small and medium 
manufacturer which uses fresh-cut wood materials with moisture content above 80%. Furthermore, work equipments 
and the quality of human resources are still limited, then it is difficult to implement proper treatment method to meet 
ISPM No.15. Based on these problems, Semi Permanent Imunization Treatment has been proposed to be an 
alternative treatment to meet ISPM No.15 for wood packaging material. S.P.I.T method involves quality control of 
wood packaging product; make-up process; wood packaging treatment by biopesticide product; mark; container clean 
up and pre-stuffing treatment; and the issue of Semi Permanent Immunization Treatment (S.P.I.T) Certificate. 
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1. Introduction 
Wood packaging materials are commonly used in international trade. However, wood packaging 
products are very susceptible to various pest and plant diseases. To reduce this risk, The International 
Plant Protection Convention (IPPC) has implemented International Standard Phytosanitary Measure 
No.15 (ISPM No.15) since 2002, regulating the phytosanitary measures of wood packaging materials to 
significantly reduce reinfestation and the spread of pests, and subsequently their negative impacts [1]. 
Some treatments method applied are (1) Fumigation, using methyl bromide; and (2) Heat Treatment (HT) 
with maximum core temperature achieved 56 °C for 30 minute treatment. 
Indonesian Government has ratified ISPM No. 15 with the Regulation of Ministry of Agriculture 
No.12, 2009 about the requirement and phytosanitary measure methods for Wood Packaging Materials in 
Republic of Indonesia [2]. Unfortunately, ISPM No.15 was ratified without considering the facts that 
ISPM No.15 was developed to adjust with the European climate which is much different from Indonesian 
climate. European countries have four differents seasons; using homogenous wood species (such as pine 
wood) for wood pakcaging materials; and also have different humidity and temperature. Geographically 
located between two continents and extreem tropical climate, Indonesia has high biodiversity organisms 
including pest and plants diseases. Furthermore, various kinds of raw wood materials are used for wood 
packaging product. Overall, Indonesian climate is more extreme than that of the European. It thus needs 
great investment on infrastructure resources to implement Heat Treatment (HT) and Fumigation treatment 
to meet the standard by ISPM No.15. On the other hand, over 95% wood packaging products are still 
supplied by Non-Manufacture Wood Packaging (NMWP). 
NMWP is supplied by small and medium manufacturers that use fresh-cut wood materials with 
high level moisture, that is, above 80%. Work equipments and the quality of human resources are still so 
inadequate that it is difficult to implement treatment method which is proper with ISPM No.15. 
Furthermore, most of the NMWP has run their business in wood packaging material, long before the 
implementation of ISPM No.15 by IPPC in 2004. Another important point worthy of consideration is that 
the amount ratio of wood packaging materials produced by NMWP are much bigger than wood packaging 
materials supplied by registered Provider. Based on the data by National Plant Protection Organization 
(NPPO) Ministry of Agriculture Republic of Indonesia, there are 120 registered Providers by July 2012. 
Unfortunately, around 50% of them are in suspended condition and no longer in production. Concerning 
these issues, this research attempts to develop an integrated wood packaging protection method, namely 
Semi Permanent Imunization Treatment (S.P.I.T). This method is proposed as an alternative treatment for 
ISPM No.15 for wood packaging material in Indonesia.  
2. The importance of wood packaging materials protection and problematic challenges in regard to 
the implementation of  ISPM No.15 in Indonesia 
Due to the emergence of problematic challenges, the responsibility of NPPO towards IPPC is 
much greater for ensuring every wood packaging materials free from exposure and reinfestation of pest 
organisms. Recently, the implementation of ISPM No.15 towards NMWP or wood packaging products 
have faced several problems to related parties s would threaten their 
integrity and potentially risk losing trust from IPPC and international trading authority. In consequence, 
wood packaging products from Indonesia would be rejected in international trade and thus leads to 
exchange loss and the decreasing volume of export. 
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From NMWP s concerns, the implementation of ISPM No.15 will raise several problems as 
mentioned in the following items: 
1. Implementation of Fumigation using methyl bromide (MB) has several weaknesses as follow: 
a. No assurance that Moisture Content (MC) of wood packaging materials will be less than 30%. 
b. No assurance that fumigation company which conducts ISPM No.15 is of AFASID Companies 
or NPPO Standard. 
c. The process is not efficient as it takes up to 24 hours. 
d. No assurance that AFASID Companies/NPPO Standard is available all over Indonesia.  
e. Many fumigation processes are conducted out of NPPO standard because of inefficient process; 
customer pressure; and unfair competition between fumigation companies. 
f. Based on Montreal Proctocol, Methyl Bromide compounds are known to deplete ozone layer and 
not environmental-friendly, thus unlikely to be used in the future.  
2. The implementation of Heat Treament (HT) also generates several significant problems such as: 
a. Fresh-cut raw woods still have higher level of MC, more than 70%. HT cannot directly be 
applied because of product damage, bend, crack, etc. 
b. It spends 4 to 5 days for board, and 8 to 10 days for beam in its process. 
c. It needs high cost and energy consumption, and thus inappropriate for small provider (NMWP). 
d. HT facility and infrastructure resources are inconvenient because of lack of energy/electricity 
supply. 
e. The feasibility of HT treatment with Kiln Dry (KD) facility has not been reviewed yet by 
authority (NPPO). 
f. If HT is directly applied to wood packaging products, so it is difficult to achieve MC less than 
20%. 
 
After more than three years of ISPM No.15 implementation in Indonesia, an evaluation is urgently 
required. The development of new treatment method is absolutely needed to adapt with local climate, 
humidity, environment, kind of raw wood materials, and also company profile of wood packaging 
products in Indonesia. Furthermore, research and development on wood packaging protection which rely 
on environmental-friendly substances are highly required to avoid the use of chemicals which cause the 
depletion of ozone layer. 
Nowadays, wood packaging products which are registered by ISPM No.15 Provider are supplied 
from several sources: 
1. Registered/non-registered Wood Packaging company by NPPO. 
2. Non-Manufacture Wood Packaging (NMWP) or small medium manufacturer. 
3. Customer of ISPM No.15 Providers (Exporter). 
The implementation of ISPM No.15 as the standard treatment in Indonesia has to be evaluated and 
revised because one hundred percent adoption of ISPM No.15 will lead to several problems, especially 
related with wood packaging materials supplied by NMWP and non-registered wood packaging company. 
The most important point is the proposed alternative treatment has to be able to fulfill IPPC annex 1 
requirement which mentions the approval of fumigation method; HT; and other alternative treatments to 
assure and protect wood packaging materials from emergence of pest and reinfestation [3]. The 
substances and treatment modification proposed has fulfilled qualifications and requirements as follow: 
a. The substances used in wood packaging protection are environmental-friendly, made by 
formulated combination of chemical compounds or organic compounds. 
b. If using chemical substances, these chemicals must have been  
c. The proposed treatment method has to be easy for application, and thus the Treatment Operator 
can reach the location of NMWP/exporter/non-registered wood packaging company and avoids 
high cost in its process. 
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d. Time allocation for treatment has to be efficient, and thus could fulfill the shipping target at the 
Sea Port or Air Port. 
e. It has to be energy-saving oriented. 
f. It has to be mobile and easy in its application. 
g. It has been presented and approved by NPPO as competent authority. 
h. It has been tested by authorized Institution in wood preservation and plant-pest control. 
i. It has to be at low cost and thus mandatory treatment for wood packaging materials does not 
become a barrier in the implementation of ISPM No.15 towards wood packaging in international 
trade. 
3. Wood Packaging Protection by S.P.I.T (Semi Permanent Imunization Treatment) Method 
S.P.I.T method consists of several steps including wood packaging quality control, make-up 
process, treatment with biopesticide product, marking, container cleaning, pre-stuffing treatment, and 
S.P.I.T sertificate issue. Biopesticide, code as L8D solution, is developed in collaboration between 
Laboratory of Biodegradation and Pest-Insect Control R&D Unit for Biomaterials LIPI and PT.Karuna 
Sumber Jaya. L8D biopesticide has been subjected to bioassay against Plant-Pest Organism such as 
subterranean termite (Coptotermes gestroi), drywood termite (Cryptotermes cynocephalus), wood borer 
(Heterobostrychus aequalis), and Wood-decayung fungi (White-Rot and Brown-Rot Fungi). Bioassay 
against subterranean termite and wood-decaying fungi was conducted in line with Japanese Industrial 
Standard (JIS) K 1571: 2004, while bioassay against drywood termite and wood borer insect was 
conducted in accordance with Indonesia Nasional Standard (SNI) 01-7207-2006 [4, 5]. Residual content 
analysis of L8D biopesticide in the treated wood packaging product was performed by Atomic Absorption 
Spechtrometry (AAS), Gas Chromatography-Mass Spechtrometry (GC-MS) dan High Performance 
Liquid Chromatography (HPLC). Toxicity test was conducted to guarantee product safety of L8D 
biopesticide. The stepping treatments of S.P.I.T are described as follow: 
1. Quality Control (Q.C) 
Comprehensive examination to assure the quality of wood packaging products including physical 
and aesthetical aspects such as control for bark and moisture content which should be less than 
25%. 
2. Make Up (M.U.) 
This process is focused on upgrading performance of wood packaging product to fulfill NPPO 
standard. 
3. Wood packaging treatment by biopesticide product coded as L8D solutions. 
 
Spraying process was conducted four times with 20 minutes time interval. This process assures 
that biopesticide (L8D) is absorbed by treated product for protection from pest emergence/reinfestation. 
The chemical compounds used in L8D are ones that have been recognized by International NPPO. For 
examples, AQIS, Australian Hazard Code: 3XE. L8D consisting of Copper Chromate Complex (0.2%); 
Natural Extractives compound (0.2%) and Cypermethrin (0.4%) has passed the efficacy test towards 
plant-pest organism; toxicity; penetration rate; and analysis of residual content to observe protection 
viability and avoid environmental contamination.  
Figure 1 shows the bioassay result of wood packaging product treatead by L8D biopesticide 
against subterranean termite, Coptotermes gestroi. Test was performed in 21 days. Figure 1.a shows 
100% termite mortality rate on the fourth day while less than 30% termite mortality rate for untreated 
specimens at the end of test period.  
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Figure 1.b shows that treated specimens just experience 0,6% weight loss, below the JIS requirement at 
3% weight loss. On the contrary, untreated specimens experience 10% weight loss indicating how 
important the treatment effect is. 
 
Bioassay result against drywood termite, Cryptotermes cynocephalus, is presented in Fig 2. Figure 
2.a shows that treated samples are prone to 100% termite mortality on the second day of the test while 
untreated samples are only 17% at the end of the test period. The data confirms that biopesticide is very 
effective for wood packaging product protection. Figure 2.b displays sample weight loss percentage. It 
can be seen that treated samples show weight loss percentage less than 2%. On the contrary, untreated 
specimens show 6% weight loss percentage which means untreated specimens are suceptible to drywood 
termite infestation [6].  
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Figure 2. Test termite mortality (a) and weight loss of L8D agianst drywood termite, 
Cryptotermes cynocephalus. 
a b 
Figure  1. Bioassay result of L8D biopesticide against subterranean termite, C. gestroi,  1.a. 
Termite mortality rate; dan 1.b. Sample weight loss percentage 
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Efficacy test of L8D against powder post beetle, Heterobostrychus aequalis, showed that untreated 
specimens (control) and treated specimens had different quality and durability against powder post beetle 
attack. The result of the borer test was generalized according to standard parameter of SNI 01-7207-2006 
presented in Table 1.  
 
Table 1. The efficacy parameter of SNI 01-7207-2006 on wood borer test.  
Grade Sample Preferences Test value 
A Sound 0 
B Attempted attack; superficial gnawing or nibbling with insufficient depth to be measured. 40 
C Light attack, some definite surface attack or small holes less than 3 mm 70 
D Average attack; surface attack deep in places or spread out over most of the sample 90 
E Strong attack; more than a quarter of the surface was eaten 100 
 
Treated specimens showed high resistance against powder post beetle, Heterobostrychus aequalis. 
After six-week test period, there was no attack pattern and A grade was generated. On the other hand, 
control specimens were unable to prevent insect attack, considering several holes found. light attack by 
powder post beetle was marked by some definite surface attack or small holes less than 3 mm. Untreated 
specimens test result generated average value of 70 and classified into C grade [7]. 
The efficacy test against wood-decaying fungi, white rot and brown rot fungi, indicated that the 
interaction of wood samples with both types of fungi decreased the properties profile of wood samples. In 
this case, both fungi exploit the properties of wood samples such as cellulose, hemicellulose or lignin as a 
source of nutritional yeast, and thus the samples become lighter and fragile. The comparison between 
untreated and treated wood samples showed significant difference in weight loss. The result showed that 
the treated samples had smaller weight loss value than untreated samples (control), which means that the 
samples with L8D treatment are more resistant to fungal invasion compared to untreated one. 
 
Table 2. The result of L8D Efficacy test against Plant-Pest Organism. 
No. Plant-Pest Organism Test Standard Generalization 
1. Coptotermes gestroi Japanese Industrial Standard  
(JIS) K 1571: 2004 
fulfill the requirement 
2. Cryptotermes cynocephalus Light Indonesia Nasional Standard 
SNI 01-7207-2006 
fulfill the requirement 
3. Heterobostrychus aequalis Indonesia Nasional Standard 
SNI 01-7207-2006 
fulfill the requirement 
4. Brown Rot and White Rot Fungi Japanese Industrial Standard  
(JIS) K 1571: 2004 
fulfill the requirement 
 
The result of all efficacy tests of L8D biopesticide are resumed in Table 2, while toxicity test, 
wood retention and penetration, and residual content are presented in Table 3. 
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Table 3. The result of toxicity test, wood retention and penetration of L8D solutions, and residual content analysis after treatment 
 
Type of Analysis Analysis Method Generalization 
Toxicity 
Oral Toxicity In the oral test with maximum dosage 5000 mg/kg w.t., no mortality was 
found on mice tested. All mice were euthanated and subjected to 
necroption procedure at the 14th day of test. Observed macroscopic 
alteration (anatomic pathology) occured on visceral organ. L8D was 
classified into slightly hazardous substance [8]. 
Dermal Toxicity In the dermal test with maximum dosage 2000 mg/kg  w.t., no mortality 
was found on mice tested. No macroscopic alteration (anatomic 
pathology) occured on visceral organ after 14th day of test. L8D was 
classified into slightly hazardous substance (class III) [8]. 
Retention and 
Penetration  
Spraying From the MC of raw-wood materials observed, average MC was about 
85,82%. Spraying process was conducted four times with 20 min. time 
interval. Penetration measurement showed that L8D was able to reach 
wood pores, peeled wood bark, and pin hole (the pattern of pest 
infestation). L8D was found to be able to kill larvae and insect inside 
wood pin hole. 
Residual content Instrumental Analysis  
(Atomic Absorbtion 
Spectrophotometry; Gas 
Chromatography -Mass 
Spechtrometry) 
Residual content measurement at the 4th week post-spraying process, 
chemical substances present in wood packaging materials significantly 
decreased. Anorganic compounds (copper chromate complex) 
concentration decreased up to 35%; natural extractives compounds up to 
80%; and cypermetrin up to 17,22%. Overall, residual content of L8D 
chemical compositions were below allowed maximum level and thus not 
a dangerous environment. 
 
4. The mark of S.P.I.T and its application 
The marking application was conducted based on 3). The 
marking application ensures the wood packaging materials are subjected to the approved treatments 
readily identifiable by Warehouse Operators (FI-FO warehouse management system). Thus, expiry date 
controls up to stuffing process are traceable assuring its resistance from pest introduction/reinfestation. 
Marking is very important, since it records all information related with S.P.I.T protection including date 
of immune (protection) and its expiry, security label, production date, and non-Methyl Bromide 
trpeatment. 
 
Figure 3. The Mark of S.P.I.T on wood packaging material  
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5. Container clean up and pre-stuffing treatment  
Container cleaning and pre-stufing treatment by spraying empty container before stuffing 
commodities are very important procedures ed up by plactic-based broom. 
Brooms made of palm fiber and other plant product-based broom are avoided. Spraying empty container 
with L8D biopesticide is the affirmation process to ensure that it is free from contamination by pest. 
 
6. The issue of Semi Permanent Immunization Treatment (S.P.I.T) Certificate. 
After conducting stuffing and shipping procedure, Packing Declaration (PD) will be issued if the 
marking application is able to meet ISPM No.15; or S.P.I.T certificate if using S.P.I.T marking 
applications. The certificate issue is to declare wood packaging ensuring its quality and safety while at the 
same time it is still checked by NPPO or authority of destination country. PD/S.P.I.T certificate is very 
important for manufacturer or exporter when an audit is conducted by authorized institution and also very 
useful for tracing and investigating disclaimer by  Inspection Officer.   
4. Conclusion 
Current implementation of ISPM 15 in indonesia for treating wood packaging material has 
generated several problems for wood packaging manufacturers. However, an alternative treatment 
associated with wood packaging material is approved as long as it is appropriate with IPPC annex 1 and 
able to assure and protect wood packaging material from pest emergence and reinfestation. Therefore, 
Semi Permanent Immunization Treatment (S.P.I.T) has been scientifically studied and proves to give 
protection to wood packaging material from emergence and reinfestation of plant-pest organisms. S.P.I.T 
is developed to adjust with Indonesian climate and overcome problematic challenges faced by small-
medium wood packaging manufacturer. 
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